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The drawing must give the worker all the 
information he will need as to dimensions, 
form, and construction of the object. In 
some cases notes upon the best method of 

procedure are also made, after discussion 

by the group. 
In case the object is too large to be 

drawn full size on the standard drawing 
paper of the school, the drawing is made 
to a reduced scale, each pupil making his 
own calculations and submitting them to 

the teacher before laying off the lines on 
the drawing. All of the drawing will be 
done in the regular grade room and the 

operations of reducing to scale and the 
other calculations involved will form the 
basis for number lessons. 

In the grades above the third, drawing 
boards, T squares and triangles will be 

used, and in the upper grades the best 

drawings will be inked and preserved as a 

help for future work. 

Physical Training 
Carl J. Kroh Caroline Crawford 

Individual Gymnastics 

SIGNIFICANCE OF PHYSICAL MEASUREMENTS 

AND EXAMINATIONS 

The physical measurements have a sig- 
nificance, both in regard to the symmetry 
and proportion of the individual, and also 

in regard to what is indicated by the size 

and development of special parts of the 

body. Fitness for any given work, possi- 

bility of development, also mental and 

nervous conditions, are marked by the 

peculiar development of the physique. 
In the following outline only some of the 

most prominent characteristics are noted. 

In a later number fuller observations will 

be given. 

Weight: Weight and height must go together 
to show the condition. Any marked change in 

weight in a normal body is always serious. 
Height: Height is the basis used for compari- 

son in judging the size of any part of the body. 

HEIGHTS. 

Sitting Height: Asa general l w, individuals 
with the largest trunks are the healthiest, be- 
cause of greater room for the vital organs. 

Height of Knee and Length of Thigh: The 
thigh and the leg should bear a certain propor- 
tion to each other. The tables, quoted from 
the September Physical Education Review, 
giving proportions of the runner and jumper, 

illustrate how performance is largely based 
upon build. 

Height of Sternum: Height of sternum gives 
the opportunity to find the length of the trunk 
without neck and head. 
GIRTHS. 

The girths of the different parts of the body 
vary more in their relation than the heights. 

Head: Of two people of the same size, the 
one with the larger head will have the greater 
amount of nervous energy. 

Neck: There is a correlation between the 
head and the neck. A large head and a small 
neck are found in feeble children. A large 
neck, unless flat and flabby, indicates great vital 
power. 

Chest: The chest girth is supposed to indi- 
cate vital capacity, but it may not, for a large 
chest girth may be due to great development 
of the pectoralis major, or chest muscle. 

Ninth Rib: "The ninth rib girth is a great 
factor in chest capacity because of the range 
of movement over this part of the chest. 

Waist: The size of the waist limits the devel- 
opment of the trunk and strength of the back. 
It matters little how broad the hips are if the 
waist is small. It is the working base of the 
body. 

Thigh: The thigh indicates the power of the 
most important muscles of the body. The 
large development of the leg accompanies 
civilization. 

Knee: The joint indicates the potential 
strength of the leg. With a large joint there is 
a large attachment for the muscles. 
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Calf: The calf is as important as the thigh. 
The primitive people have small calves, because 
neither their work nor their amusement has 
induced any exercise which requires the weight 
of the body to be lifted high on the toes, as 
does civilized dancing, for example. 

Instep : Height of instep is associated with 
high breeding, because the arch is broken down 
with hard manual labor and heavy lifting. 

Upper-Arm, Elbow, and Forearm: The arm 
girths are the same as the leg girths in their 
'indication. 
DEPTHS. 

Depth of Chest: A deep round chest is more 
serviceable than one which is broad and flat. 
This is illustrated in the diagram: 

TO 20 

While the perimeter of these quadrilaterals 
is fifty in one instance and forty in the other, 
the square contents are the same. Capacity of 
chest increases more with height than with 
depth. 

Depth of Waist: -Depth of waist and chest 
should be about the samre. If depth of waist is 
greater there is generally a surplus of adipose 
tissue. 
BREADTHS. 

Head: Head breadth denotes racial char- 
acteristics. 

Neck: Neck breadth with girth gives vital 
power. 

Shoulders : Breadth of shoulders is usually 
an indication of strength. A person with com- 
paratively small waist and large shoulders will 
have but little endurance, while a man with 
moderate shoulders and broad waist and hips 
generally has great power to endure. 

Waist: The waist should compare with the 
shoulders. 

Hips: The deep pelvis has better attach- 
ment for muscles than the broad flaring one, 
and the size of the hips is most important, with 
the increasing size of heads in this generation. 

Shoulder-Elbow: This length is taken to de- 
termine one of the most important levers of the 
body. The principle holds with rowing as with 
running. A short upper-arm with a long fore- 
arm would give a quick pull and a long stroke. 

Elbow-Tip: The power of the forearm is 
modified by the length of the lever. 

Length of Foot : The foot should be correla- 
tive with height and weight. 
STRENGTH TESTS. 

The measurements give potential 
strength, but the tests show the actual 
strength. If there is degeneration of 
muscle tissue it is always shown by the 
actual strength, while the proportion of the 
muscles, owing to adipose tissue, may be 
apparently perfect. 

The following tables, quoted from studies 
made at the Michigan Agricultural Col- 
lege, printed in the PhysicalEducation Re- 
view of September, 900oo, are vivid illus 
trations of what general measurements-ate 
proving to us: 

Table I 
Showing a comparison of the average track 

athlete with the proportions of students of the 
same height at Yale: 

(---- Average. --- 
Athlete. Yale Student. 

Height ................ 69.9 in 69.8 in. 
W eight................ 144.6 lb. 153 lb. 
Sitting height.......... 36 in. 36.9 in. 
Length leg............ 35.9 " 35-1 " 
Length to knee ......... 19.2 " 18.2 " 
Arm stretch............ 73.4 " 72.4 " 
Breadth chest.......... I .2 " II.5 " 

:Depth chest............ 7.9 " 7.7 " 
Girth chest, full ........ 38.7 " 37.6 " 
Girth waist............. 30.5 " 30.3 " 
Girth thigh, R.......... 21.2 " 21.4 " 
Girth calf, R.......... 14 " 14.5 " 
Girth instep, L......... 8.8 " 9.5 " 

Table II 
Showing a comparison of the average Michi- 

gan Agricultural College track athlete with the 
proportions of the human figure according to 
the standard of the ancient Greek art: 

Greek. M.A.C. 
Inches. Inches. 

Height ------ ----- -----70 69.9 Arm stretch---- -----------o70 73.4 
Length of leg---- ------- 35 35.9 
Pubis to top of head ---------35 34 
Pubis to knee----------------- 17.5 16.7 
Knee to ground 

-............. 
17.5 19.2 

Width of hips----- ---------13.I 13 
Width of shoulders 

. 
------i7.5 16.7 
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The points noted above in the compari- 
son with Yale student are emphasized 
more strongly in this table; the short 

trunk, the short thighs, the long legs and 
arms are most emphatically marked. Such 
studies are but suggestions of what is yet to 
be revealed to us in working with growing 
children. 

References: J. W. Seaver, Anthropometry; 
Nathan Oppenheim, Develofment of the Child; 
Julius Uffelmann, Domestic Hygiene of the 
Child; Francis Warner, Study of Children; 
Francis Warner, Growth and Training of the 
Mental Faculty. A complete list of the library 
references will be found in the reading list on 
anthropometry, heredity, and degeneracy, this 
month. 

General Gymnastics 
INDOOR GAMES 

Battle Ball: The players (a a) are arranged 
on either side of the floor in front of three pairs 
of Indian clubs (b b) set up as illustrated. The 

b * * 

* * 

b * * 

-a* 

*-a * * 

b 
* * 

d 

chalk-line (c-d) across the middle of the floor 
divides the field. 

The object of the game is to throw the ball 
past the opposing line of players. The player 
may stand on any part of the field to throw, but 
cannot cross the middle line. The ball must 
be thrown low. The points are: Ball between 
any pair of clubs scores ten; club knocked 
down scores five; ball through the line between 
pairs of clubs scores two. Fouls: If a player 
crosses the middle line it scores one for the 
opposite side; if a ball is thrown over an op- 
ponent's head the opposing side scores one. 
The time limit for the game is ten or fifteen 
minutes. The side winning the greatest num- 
ber of points in any given time, decided upon 
before starting to play, is the winner. 

Curtain Ball: The floor is divided as for 
battle ball, with a curtain eight feet high drawn 
across the middle line (c-d). The players, any 
number, are scattered about on the floor. The 
ball is thrown over the curtain from any position 
and in any manner. If the ball is allowed to 
strike the floor it scores one point for the 
side throwing. The side winning the greatest 
number of points for any given time has the 
game. 

Basket Ball: See Spalding's OfficialBasket 
Ball Guide; also Basket Ball for Women, 
A. G. Spalding, Chicago. The price of each 

pamphlet is io cents. 

Dodge Ball, Pass Ball: See One Hundred 
Gymnastic Games, Geo. H. Ellis, 141 Frank- 
lin Street, Boston. $i.oo. 

A reading list of games will be published 
later in the year. 

Character of the Supplementary Reading in the 

Primary Grades 

Flora J. Cooke 

The subject given above was chosen be- 
cause two-thirds of the questions directed 
to the Primary Department during the 

past month have referred to supplementary 
reading or to the preparation of reading 
lessons in leaflet form. 

The other questions have pertained to 

seat-work problems, and the answers to 

these will appear in the February number 

of the COURSE OF STUDY. The most com- 

mon questions concerning the reading 
are: as to whether any regular readers are 

used in the Chicago Institute, as to the 

amount of time given to reading in 

the primary grades, and as to the best sup- 

plementary reading. 
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